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About This Manual

Thismanual is a printable Acrobat PDF version of the online HTML Getting
Sarted with FPGA Advantage Tutorial. It is provided for those users who prefer
to work from a printed document.

The screen shots and path name convention (/) are the same as those used in the
Windows environment. Some screen shots in the UNIX environment will look
different from the ones shown in this tutorial. However, the design flow isthe
same for any configuration on all platforms.
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Getting Started with FPGA Advantage Welcome to FPGA Advantage

Getting Started with FPGA
Advantage

Welcome to FPGA Advantage

Thissimple tutorial presents the complete design flow for a sample design from
HDL text import using, HDL 2Graphics, HDL generation, simulation through to
synthesis in approximately 30 minutes.

Y ou should have installed at least one configuration of FPGA Advantage and
obtained your evaluation or permanent licenses before starting this tutorial.
Temporary evaluation licences can be obtained for FPGA Advantage or FPGA
Advantage Personal from the FPGA Advantage website.

The Getting Started tutorial is based on HDL code recovered using

” HDL 2Graphics and can be completed for VHDL or Verilog using any of
the FPGA Advantage Pro or FPGA Advantage Personal Pro
configurations.

A number of HDL Designer Series tutorials can also be run. See the Start
” Here Guide for more information.
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Invoking FPGA Advantage Getting Started with FPGA Advantage

Invoking FPGA Advantage

Y ou can invoke your installed configuration of FPGA Advantage on Windows by
using the shortcut which was created by the install program on your desktop.
Alternatively, you can choose the shortcut of your choice from the FPGA
Advantage 5.1 or FPGA Advantage Personal 5.1 cascade of the Programs
menu. One or more of the following options can be accessed from the Windows
Start button if they are selected during installation.

FPGAdv Text (for FPGA Advant age Text)

FPGAdv G aphics (for FPGA Advant age G aphi cs)

FPGAdv Pro (for FPGA Advant age Pro)

FPGAdv Personal Text FPGAdv Personal Sinulation Text
FPGAdv Personal G aphics FPGAdv Personal Sinulation G aphics
FPGAdv Personal Pro FPGAdv Personal Sinulation Pro

Please refer to the FPGA Advantage Start Here Guide to see more
information about the above configurations.

Y ou can invoke FPGA Advantage on UNIX using one of the following scripts if
they are selected during installation:

<i nstal | _pat h>/ Fpgadv/ bi n/ f pgadvt xt ( FPGA Advant age Text)
<i nstal | _pat h>/ Fpgadv/ bi n/ f pgadvgf x (FPGA Advant age G aphi cs)
<i nstal | _pat h>/ Fpgadv/ bi n/ f pgadvpro (FPGA Advant age Pro)
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Getting Started with FPGA Advantage Exploring the Designs

Exploring the Designs

The HDL Designer Series (HDS) design browser will be displayed when the tool
isinvoked:

Hj Design Browser M= E3

File Edit “iew HDL Anmation Toolz Flows Option:  Window  Help
[E S e =X | B B B B
ISEEHY < ¢ B8 5 B3

= L UART_TAT - D:\buildshipgady5 | | | SLEE Ak
- [ E addrezs_decode & LART_THT - De\buildshfpgadwhisHi =
[ @ clock_divider g LART - D:\buildshfpgady51hHdshew. =
N T ‘ LIADT W4 | TP S P [P [ RN Y e L N O O
-y control_operation ;_i [ _'l—-l
G- cpu_interface |
-] serialinterface Side Data NE
[ ] status_registers b =]
%3 ........ E bezher ;I
-2y wart_th |
Eﬂ"ﬁ% wart_top Downstream o
[]-oee wrnit_rcy_control _
El [ UART - Dhbuildshipgadvi1sHe & EEEI—T[TL' ?&‘\E;J"m:paﬁﬁdm:kﬂ
-] address_decode % AN L AU pgach T S_EILI
i ] clock_divider =1 N KT | :
'l I — I _’I—I d!'-'s LeonardoSpectium I n b odelSim I
|Head_l,l g

The design browser window is divided into four browsers:
* Sour ce shows the graphical and textual source design data.
* HDL showsthe generated code.

e Side Data displays an expandable indented list showing design and user
data associated with the design unit view selected in the source browser.

* Downstream is atabbed window which shows the data files prepared for
Model Sim and L eonardoSpectrum.

Three example libraries are displayed with their contents: a mixed language HDL
text design named UART _TXT, agraphical VHDL design named UART and the
corresponding graphical Verilog design named UART V.
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Set Default Language

Getting Started with FPGA Advantage

Set Defau

It Language

A set of default preferences are loaded when you invoke FPGA Advantage for
thefirst time. There are separate tabbed dialog boxes for the main settings, VHDL
and Verilog options, compile settings, HDL Import options, version management
settings and master preferences for each type of graphical diagram. The
preference dialog boxes can be accessed from the Options menu.

Choose M ain from the Options menu to display the Main Settings dialog box,
select the Diagrams tab and ensure that Verilog is set as the default language to
be used for new diagrams. Use the button to confirm your language

choice.

Choose VHDL if you would like to run this tutorial using the VHDL language.

H[3 Main Settings

Generall Test  Diagrams | Ehecksl Savel

— Diefault Fant

Fant: I.-’-‘-.rial Mormal 10 poirt

[¥ Usze scalable fonts

[T Use clozest matched fonts

Set...

— Title Blocks

Template file:

FHDS_HOME Nesources misc

[V dd Title Blocks in new diagrams

Browze. .. |

— Default Language for Mew Diagrams [araphic Tips
 YHDL Maxirnurn line length: 40
= Yerilog Maxirmurn nurnber of lines: 3
¥ Show Anchors for azzociated objscts
Lnits for printing: IInches j
] | Cancel | Apply Help

All other preferences can be left with their default values for this tutorial.
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Getting Started with FPGA Advantage Import the Fibonacci Design

Import the Fibonacci Design

Thistutorial uses adesign whichissupplied as VHDL or Verilog code and can be
imported using the HDL Import Wizard. Thiswill recover any VHDL or Verilog
code using HDL Import technology and convert it into HDS text views. Y ou can

display the imported design using the existing design browser.

From the File menu choose Close All Libraries. All browsersin the design
browser should now be empty.

To import the Fibonacci Design, choose the pulldown =l on the button and
select the I_EEJ option from the palette (or choose Text HDL Import from the
HDL Import cascade of the HDL menu).

Select Specify HDL filesin the first page of the HDL Import wizard:

' Specify HOL files
= Fead from a filelist

Thistutorial can be completed using either the VHDL or Verilog example

“ code depending upon your language preference. The language will be
determined automatically providing that the source code file extension is
recognized in the general preferences.

Click the Next button to display the Specify HDL Sour ce Files page of the HDL
Import Wizard.

Getting Started with FPGA Advantage Tutorial, Software Version 5.1 5
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Select Source HDL Files Getting Started with FPGA Advantage

Select Source HDL Files

Use the Browse button to locate the Fibonacci sequencer source codein the
examples sub-directory of your FPGA Advantage installation as shown in the
entry box below. For example, if FPGA Advantage has been installed in the
directory D:\Builds\FPGAdvPersonal 51, the pathname to locate all source HDL

fileswould be:
D: \ Bui | ds\ FPGAdvPer sonal 51\ Hds\ exanpl es\tutorial _ref\l nport

Use the Files of type pulldown to select either VHDL or Verilog files. For
example, Verilog files are shown selected below:

Directory ID:"-.huilds'xFF'G.-‘l'-.dvF'ersanaIE'l"-.Hds"-.e:-:ampIes"-.tutn:nrial_ref'xlmpn:nrt Browse. .. |

Files af type: I"-.:"erih:ug Files [, = vlg, =verilog, *.va j

Select the Seq_Generator and the Seq_TestBench HDL files by using [gtr] +|Lett
mouse button. Click  Add >>| to convert the files.

Filez in Directon: [ S ——

Ea:c% ssthench.y Add »> | exampleshtutonial_refumparthSeq_Generator. v =
=l ewampleshtutonal_refumparthSeq_TestBench.y —
Add All = > | -
Timer_tester.w < Hemave | -
<< Remove .-'1'-.II| -
1 2] 1 | N
6 Getting Started with FPGA Advantage Tutorial, Software Version 5.1
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Getting Started with FPGA Advantage Convert the Fibonacci Design

Click the Next button. Y ou will now see the Log Window showing the Verilog
source files for the Fibonacci design asthey areread in:

H Log Window =] E3

1= Rl P e ERE N ER] e

** Reading verlog zource file D:\buids'yFPGADvPerzonals1sHdshexamplesstutonial_refmportSeq_
** Reading verlog zource file D:Abuildz\FPGAdvPerzonals1 W Hdz \examplestutorial_refJmparttSeq_
**HOL analyzis complete

Log | HDL Leg |

Convert the Fibonacci Design

Each design unit now appears in a separate window in the HDL Import Wizard
ready for conversion.

HIBHDL Import Whzard - Design Units

The following list shows all design unitz identified in the specified HOL files.
You may convert all, or just one of these:

= Al accurmulator
Coreeert all design units control
fibgen
. fibgen_th
" Selected Higrarchy fibgen,_tester

Convert only the hierarchy
of the zelected dezign unit

" Selected

Corvert only the
zelected design unit

< Back | Mext = I Cancel Help

Click the Next button.

Getting Started with FPGA Advantage Tutorial, Software Version 5.1 7
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Convert the Fibonacci Design Getting Started with FPGA Advantage

Select the SCRATCH_LIB library from the pulldown.

H§ HDL Import Wizard - Target Libraries

Corverted dezighs are placed in one or mare target libranies.
Chooze the default target libram below.

I1ze the "M appings’ button to create ar maodify bram mappings

SCRATCH_LIE v|  Mappings..

L

The zource HDL contains the following black box components.
[f theze compaonents already exist az design units,
gpecify the librariez containing them below:

Black Box Components: Libraries;

Up
Do

Femove

18

Add

¢ Back | M et > | Cancel | Help |

Click the Next button. The Confirm HDL Import dialog appears. Click the
Finish button to convert the design.

H{ HDL Import Wizard - Confirm HDL Import

Current Settings

LClick Finish to complete the HOL Import,
Click Back to modify any of your zpecified sethings.

HOL Files: |Selected HDL files
Target Librany: |SI:F|,£'-.T CH_LIB
Design Uriks: |.-'1'-.|| design units

Additional Dptions

& number of optionz are available to modify the way that views are
created and alzo control the operation of HOL [mport.

Cptions. .

< Back Finizh Cancel Help

8 Getting Started with FPGA Advantage Tutorial, Software Version 5.1
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Getting Started with FPGA Advantage Convert the Fibonacci Design

The HDL Log tab in the Log Window will indicate that a hierarchy of designsis
being automatically created for the Fibonacci design and end with the following
summary report:
1 top level design unit [ fibgen_tb ]
5 HDS design units saved,
5 conponents
5 HDL vi ews

Getting Started with FPGA Advantage Tutorial, Software Version 5.1 9
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Browsing the Fibonacci Design

Getting Started with FPGA Advantage

Browsing the Fibonacci Design

Select the SCRATCH_LIB library in the source browser and choose Expand All
from the popup menu. The design units for the Fibonacci design should now be
displayed in the source browser as shown below:

Saource

=] ascumulator
.......... D symbol.zb
Elﬁ'@ speC.v
=y contral
.......... D symbol.zb
Eb@ spec.y
........ ;]:l fibgen
.......... D symbol.zb
EHF'EI spec.y

=

= W SCRATCH_LIE - D:Abuilds\FPGADPersonaltl s Hdshexamples'hd: =

<]

E| -------- @ FSM - SCRATCH_LIB/controlspec. v
E| -------- @ acc_B - SCRATCH_LIB/accumulator/spec. w
E| -------- @ acc_zum - SCRATCH_LIB A accumulatardzpec, v
S @ acc_f - SCRATCH_LIE accurnulatorfspec. v
-2 fibgen_th
e I symbol.sb
Ep@ Fpec.y
- @ Checker - SCRATCH_LIEB fibgen_tester/spec.v
|é| -------- @ JUT - SCRATCH_LIB ffibgen/zpec.v
E| -------- @ FSh - SCRATCH_LIE fcontroldzpec.y
E| -------- @ acc_B - SCRATCH_LIBA accumnulator/spec. v
E| -------- @ acc_zum - SCRATCH_LIB Aaccumulatardspec:.
- @ acc_A - SCRATCH_LIBA accumulatorfspec. v
B ;I:l fibgen_tester
e I symbol.sb T

El[:=- [£] spec.v -
| Ll_l

!

The Source, HDL, Side Data and Downstream browsers can each be

0 undocked from the HDS design browser and viewed as a sub-window.
Thisis achieved by holding down the left mouse button on the bluetitle
bar and dragging the window completely away from the browser. Double
clicking on the blue title bar when a browser is undocked will return the
sub-window to the HDS design browser.

10 Getting Started with FPGA Advantage Tutorial, Software Version 5.1
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Getting Started with FPGA Advantage

Examine the State Machine Text View

Examine the State Machine Text View

Double-click on the * icon representing the control component design unit in the
HDS design browser to display the following state machine in text view.

Use the scroll bar to view the code and notice that there are two deliberate errors

which have been added.

C: spec.v¥ - esview
File Edit “iew Help

IS [=] E3

D|=|E] +[5|8] S0

A4 Btate Actions
cafe (current state)
clr regs: begin

clear =
inc = 0 ;
ld A B oo
ld =sum o o:
erncd I
ine acch: hegin
olear =
ine = 1
erncd
logad sce sum: begin
ince = 0
ld A B
ld =um
end
logd sace A B bhegin
ld A B 1
ld =um o o:
end
endoase

oo
1:

KIN

1 ;: // Delikberate error

o /f Deliberate error

=

Ready \Ln 78, Cal 13

The Verilog version of the state machine is shown. The VHDL version

will be similar.

Close the text editor.
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Generate HDL for the State Machine Getting Started with FPGA Advantage

Generate HDL for the State Machine

Select the component design unit icon *2 for fibgen tb which is displayed with a
"top of design” marker & inthe HDS design browser.

Choose Hierarchy Through Components from the Gener ate cascade of the
HDL menu in the design browser.

Notice that the Log Window now displays two error messages which have been
deliberately added to the state machine text view.

The signal clear has been incorrectly entered and needs replacing with clr.
Hj Log Window =l

= e e NER =N ENER e s

B
SCRATCH_LIB/cantral
# Generating module D:\buildshFPGAdvPerzonalsl Hds\examplesihds_scratchhecratch_libhhdlcontol v
# -- Reading file 'D:\buildsh\FPGAdvPerzonalal Hds\exampleshhds_scratchhecratch_libhhdlveontrol
+ "control v ine 72 Error, illegal use of wire 'clear.
+ "control.w line P8 Error, illegal use of wire 'clear’,

Generation completed with ermars. J
-
Ll_l

4 |
7 Lag | HOL Log |

12 Getting Started with FPGA Advantage Tutorial, Software Version 5.1
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Getting Started with FPGA Advantage Correct the State Machine Errors

Correct the State Machine Errors

Make the Log Window active and double-click on the line containing the error in
the log window. Y ou should now be able to edit the code using the ESView text
editor which appears by default.

Replace clear with the word clr and delete all of the comment text after the semi-
colon. Save your changes and close the editor.

Repeat this procedure for the second occurrence of the error. The modified code
should look similar to the example shown below.

£ spec.v - esview _ [O] x]

File Edit “iew Help

D|=(@] ¢ ]=(a| 5w
clﬂ:= o; :J

ine = 0O;
ld 4 B
ld_su:m

o:
o:

J4 Btate Aetions
Ccase |(current state)
clr regs: begin

Getting Started with FPGA Advantage Tutorial, Software Version 5.1 13
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Create Graphical Test Bench Getting Started with FPGA Advantage

Create Graphical Test Bench

Choose Block Diagram from the New cascade of the File menu in the design
browser.

Usethe @ button to display the Add Instance dialog box. Select the
SCRATCH_LIB library and the fibgen component and click the button to
add the fibgen component to the block diagram. Press the right mouse button and
place the component on the diagram. Repeat the procedure and add the
fibgen_tester component.

H[j Untitled = (Block Diagram) Mi=] &3
File Edt “iew HDL Diagram Tool: Flows  Sioulation Add  Options Window OLE  Help

|- - @G B MEIE WL

| o

3
77 i 0 [l
o

Gl -ERETER O &3 | O e fP M |EE B8 5 X

|Flea|:|_l,l

Position the mouse over the fibgen component and choose Add Signal Stubs
from the popup menu. Two signals, clock and reset are added to the diagram plus
a bus named fibout.

Repeat this procedure a second time for the fibgen_tester component. The
WARNING messages which appear can be ignored. Thisis because the net clock
and reset already exist and the port and net declarations differ. Click to
acknowledge the warning message.

Note from the diagram that two further clock and reset signals have been added
plus a second bus hamed monitor.

14 Getting Started with FPGA Advantage Tutorial, Software Version 5.1
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Getting Started with FPGA Advantage Save the Test Bench

Select and delete the signal fibout. Drag and connect the signal monitor to the port
fibout. The finished block diagram should look like the one shown above.

Save the Test Bench

Use the[d] button to save the test bench. The Save As Design Unit View dialog
box is displayed which allows you to save adesign unit into any currently mapped
library. The columns allow you to specify the design unit name with its default
view type.

Select the SCRATCH-LIB library and save the design unit name as fibgen_tb. The
Save Asdialog box should look similar to the example shown:

Hj Save As Design Unit View [ x|

Librany: Dezign nit; Wi

|SCRATCH_LIB |fibgen_th |struct.bd

SCRATCH LIB accurnulator SPEC.Y

Sequencer_vhd [ contral mﬁ_
Sequencer_vig fibaen zumbiol. zh

TIMER_hdl
TIMER_*log fibgen_tester
JarRT
LJART_T=T
JART_Y I
exemplar
hds_package_librar,
[P

[prn_x

renoir_package_librz
Arithirnetir x

4 i I 3
¥ Show Standard Libraries

tappings... | k. I Cancel Help

Click the button to save the test bench.
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Simulate Your Design Getting Started with FPGA Advantage

Simulate Your Design

Select struct.bd view below fibgen tb from the design browser and choose Set
Default View from the popup menu. Thiswill define the graphical test bench
view struct.bd as the default view before simulating the design. Notice that the
green triangle now appears next to struct.bd indicating the default view.

Select the fibgen_tb component and select the@ button from the toolbar.
Messages will now appear in the HDS L og Window confirming that the HDL has
been compiled for all the HDS design units.

Click the button to confirm the Start Model Sim dialog box.

This simulation flow button is set up to automatically generate and compile HDL
for the hierarchy below the selected design unit. If generation and compilation are
completed successfully, the Model Sim simulator is invoked and the entire
compiled design is|oaded.

The progress of HDL generation and compilation are shown in the HDS Log
Window. Notice that most design units are generated but all design units are
compiled. If any compilation errors are detected when you compile a design, you
can cross-reference from the HDS Log Window to the source graphics or
generated HDL in the same way as for HDL generation errors.

[7] ModelSim PE 5.5¢
FEille Edt Design “iew Progct Bun Compare Macro Option:  Window Help

2 BRI wmHEIEIEEH BT

4 Loading D: /builds/FPGAdvPersonals1 Hds/ex =1
B a || §amplesshdz_scratchdscratch_libdwork. fibgen_th
O 10 fibgen
O 11: fibgen_tester

# Loading D:/buildz/FPGADYPerzonal®1 Hdzlex
ampleshds_scratchdzcratch_libAwork. fibgen

# Loading D:/buildz/FPGAdvPerzonalal Hdzlex
amplez/hds_scratchdzcratch_libdAwork, accurmlat

;I # hds_anirn_prefs 1000000

< 3 [ (VYRR
Y Library § =im f d
|NDWZ Ons Delta: O |sim:fﬁhgen_t|:| y:
16 Getting Started with FPGA Advantage Tutorial, Software Version 5.1
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Getting Started with FPGA Advantage Add Probes to the Test Bench

Add Probes to the Test Bench

Open the fibgen_tb block diagram from the HDS design browser. Use the view
area button or zoom in until the diagram looks similar to the one shown
below. Y ou can select multiple signals by using + mouse button or by

dragging a box crossing the required signals.

Select the three signals monitor, clock and reset as shown in the diagram.

Hla SCRATCH_LIB\hbgen_tbAstruct = [Block Diagram] M= E3

File Edt “iew HDL Diagram Tool: Flows  Sioolation  Add  Options Window OLE  Help

@ Bes DS ) BE O - ME OO 00

[ZL-EETEE D B OO BEBEFE - PREE

|Fiea|:|_l,l 7

Notice that when the simulator isinvoked there is an additional simulation toolbar
displayed at the bottom of the HDS block diagram. Click the g button to add
simulation probes showing the current value of each signal.
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Add a Breakpoint Getting Started with FPGA Advantage

Add a Breakpoint

In the fibgen_tb block diagram view, choose Structur e from the View cascade of
the Simulation menu in the design browser. A window showing the fibgen_tb
hierarchy will appear. Expand the hierarchy underneath fibgen th and select the
FSM: control view.

E structure =]
File Edit window
E—& fibaen_th: fibgen_th [~
= JUT: fibgen
0 acc_ A accurnulatar
0 acc_B: accumulator

0 aco_sum: accurmulator

o FSH: control
0 Checker: fibgen_tester ;l
1| G
sim:Mibgen_th/UILIT/F S P

In the fibgen_tb block diagram view, choose Sour ce from the View cascade of the
Simulation menu. The state machine source window appears as shown below.
Navigate to line 78 in the code by using the scroll bar and add a breakpoint by the
side of the number by pressing the left mouse button. A red dot will be shown

B source - control ¥ I =]
File Edit Object Option: ‘indow
EEE L BREA PP BEE

ld_su.m = : d

TE end
At ine acch: hegin
o

inc :
S0 end J

=1 logd ace _sum: begin
ine =
1d L B =
ld sum = -
< | oz
indicating that a breakpoint is set.
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Run the Simulator

Make the fibgen_tb block diagram active and click the |&| button to automatically
open the Model Sim Wave window. Select the fibgen_tb/monitor signal as shown,
and press the right mouse button and choose Unsigned for the Radix cascade of
the popup menu.

=+t wave - default

File  Edit [J:\ursu:ur Zoom  Compare  Bookmark  Format  WwWindow

SHE | $YBE | NK € | QP | EF
ELEUEEE | Qelede s finl GG
i AMibgen_tb/clock

Sibgen_thmonitor
) ffibgen_thdrezet

4
0 ns to 477 ns

17
[]
y

In the fibgen_tb block diagram view click the [E]}| to advance simulation by the
default ssmulator timestep (100 nanoseconds). Notice that the signal values are
initialized in the simulation probes on the test bench block diagram.

Click the |[E}| button to run the simulator until the next breakpoint. Notice that the
waveform appears as the simulation advances. Notice that an arrow appears next
to the red dot in the control.v source window.

Finally, make sure that the state machine source window is active and remove the
breakpoint. Y ou can do thisin the control.v source window. Pull down the Edit
menu and select breakpoints. When the breakpoint dialog appears click on the
Delete All BP button. Click the Close button and notice that the red dot
disappears indicating that the breakpoint is unset.
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Complete the Simulation

Click the ] button adjacent to the [EY] button on the toolbar and select Choose
from the popup menu. Another dialog will appear prompting you to enter atime
interval to run the simulator. Enter 3000 into the entry box and click OK to run the
simulator.

run 100 Hla =
run 200 — =

300 un far what bire inkereal’?

run 400 Im

Cancel |

Alternatively, you can enter atimeinterval in the Model Sim window and
then run the simulator.

Choose Zoom Full from the Zoom menu in the Wave window to display the full
simulation waveforms which should ook similar to the picture below for a
successfully verified design.

=4 wave - default

File Edil Curzor Zoom  Compare Bookmark  Fomat  window

EEE2 YRR KX ko &®5 Q@ @ EF ELEIEEH
wieaim @I
i ffibgen_thfclock | St

Hibgen_thdmanito 55189
7 ffibgen_tbAeset |St0

1 us

114 ns to 2763 ns

Simulation is now complete. Choose Quit from the Model Sim File menu to exit
from the simulator. Click Y esto the exit message and close the HDS block
diagram and state machine windows.
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Invoke LeonardoSpectrum

Select the fibgen component in the HDS design browser and then click on the
button. The LeonardoSpectrum Invoke Settings dialog is displayed.

Y ou cannot synthesize atest bench, so you must select the top level
design unit for the actual design you want to synthesize.

Sel ect the technology of your choicein the Quick Setup tab. For example, choose
FPGA and Xilinx XC4000E by using the ® buttons to expand the list of FPGA
technologies available.

Hla Leonardo’ pectrum Invoke Settings
General I Run Scripts Huick Setup |
¥ Fun Quick Setup
Technologies: Devi
EvicE:
[4003=PCa4 =]
ASIC
Speed Grade:
| =
Wire Table:
| 40032-1_avg =]
Clock Frequency:
[20 thz

If you are using the FPGA Advantage Personal configuration with level
2 synthesis, ASIC libraries are not available and you can choose the
Xilinx library directly.
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When you select atechnology, default values are automatically entered in the
Device, Speed Grade, and Wire Table fields (these may vary from the ones
shown below). The remaining fields will be set by default. Enter the value 20 in
the Clock Frequency field and synthesize your design by clicking the OK button.

Hlj LeonardoSpectrum Invoke Settings
Gereral | Fun Scripte Buick Setup |
p Hun uuick SEtup m
Technologies: =
i : : Device:
(¥l Ouicklogic [ ] [4003=PCa4 =]
= #ilir
Speed Grade:
E =
Wire T able:
401383 =l
Clack Frequency:
g = [ Mhz
— Optimization
¥ Optimize for; ¥ Ingert 10 Pads
" Delap © Area 1 Auto [T Extended Optimization E ffort
[~ Preserve Hierarchy ¥ Generate Summany Feport
— Dutput
[V Design Metlist: 0 Abuildz/FPGEADPerzonalsl Hds fexamples.hds_sor
Format: & EDIF € Wik
— Place and Route
[T FunPlace & Foute Fomat: & YHDL £ Yerlog
Timing Metlizt Path ; ID:fbuilds.-’FF'G.-’-‘-.dvF'ersunaI51 /Hds/exampleshds_sor

Defaultz | | k. I Cancel

Y ou are prompted to confirm the LeonardoSpectrum license.

Y ou must choose aLevel 2 licenseif you are using any of the FPGA
Advantage Personal configurations. If you are using any of the FPGA
Advantage configurations, select aLevel 3 license. Y ou can uncheck the
Run license selection next time option if you want to run synthesis
without prompting for the license level next time you invoke.
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Invoke LeonardoSpectrum

When you click the OK button LeonardoSpectrum isinvoked on the entire design

and the HDL filesfor your design are shown in the Quick Setup tab.

L eonardoSpectrum will optimize the design. Progress and compl etion messages
will be displayed in the information window showing that the synthesis run has

finished.

.;1 Fremplar £ ipe - LeonardoSpectrum Level 3

File Edit “iew Tools

Window Help

|4 ||mEs = =a BERE G |08 ||
i
_ I: Perzonallil/Hdssexanpleshds_:
Luick Setup I Personal5l/Hds/examples/hds_:
: : le fibgen tester
Run the entire flaw from this one condenzed : — . .
file[z]. technology and desired frequency, ther ign l?latahase in D:/builds/FFQ
/builds/FPGAdwPersonal 51 /Hd:
— Technology ~ Input— raion 1999.1
=1 Hilin ;I S CLm edif D:/builds/FPGAdwPersonal
<. CoolFunner control :/builds /FPEAdvPersonal 51 /Hd:
- SPARTAM fibgen. wdb D:/builds/FPRAdwFersonall
- GPARTAM L fibger, $/builds/FPGAdwPersonal 51 /Hd:
- GPARTAMZ fil:ugen_ rsion 1999.1
VIRTEY D}: - Text 3ynthesiz run finist
VIRTEXE K
- WIRTERA Tranzcrpt | Filtered Transcriptl
- C4000E -
e mCAN00E -, % i set_working dir "D:/builds/!
40000 source "D: /builds/FPGadvPer:
- ACA4000=L x
Device; —
I4DDSEF’EE4 vI Opel
Speed Grade:
|.1 vI Wil
— Congtraints
Clock Frequency |2EI ﬂ-l
Run Flow | Help |
[l A e nctive Review

b ove to first record
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View the RTL Schematic Getting Started with FPGA Advantage

View the RTL Schematic

If you are using the Level 3 license for LeonardoSpectrum, you can display an
RTL Schematic for your design by clicking the button. Y ou can move around
the schematic using the scroll bars and the diagram can be enlarged inside the
browser by choosing Zoom In from the Zoom cascade of the Schematic Viewer

pulldown menu.

_,,; Exempfar £ e - LeonardoSpectrum Level 3

File iew Toolz Schematic Viewsr Window Help

B EEREEEIEEEEE

izl =l
Huick Setup l

e—

3 Architecture- .gcratch_lib.fibgen_tb.INTERFACE Pag..

Fiun the entire flow fror
file[z]. technalogy and

— Technology
=1~ #iline
- ConlFunr
-~ SPARTAL
- SPARTAL o
- SPARTAL el
- WIRTE
- WIRTE=-E
- WIRTER
- CA000E
- CA000E;
- wC4000L i
- HCADD0 S
Tl:-ge l_ESEr

Device:

I 4003ePC4 = I

Speed Grade:
|‘| TI
Help |

(AT AT eI active Re 4 |

Ready | |'W i

The Schematic Viewer is not available with a LeonardoSpectrum level 2
license. However, alicense can be added if you obtain an additional
license feature for Leonardolnsight.
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Y ou can cross-probe from the schematic to the corresponding object inaHDS
source diagram. Thisis achieved by selecting an instance on the schematic and
clicking the right mouse button. To view the HDS source diagram choose Trace
to HDL Designer from the popup menu. The relevant HDS design unit view is

displayed.
Close the text editor windows.

Exit from LeonardoSpectrum by choosing Exit from the LeonardoSpectrum File
menu, choosing No from the confirmation dialog box.

Exit from HDS by choosing Exit from the File menu in the Design Browser
window and choosing Y es from the confirmation dialog box.

Further Information

Y ou have now completed the FPGA Advantage Getting Sarted Tutorial and seen
the complete design flow from importing HDL into HDS, through verification
using the Model Sim simulator and used L eonardoSpectrum to synthesize a gate
level netlist.

Each of these tools support alarge range of features which cannot beillustrated in
this simple tutorial. For more information, see the documentation which is
available from the Help menu in each tool.

Y ou can also access documentation from the FPGA Advantage 5.1 > Bookcase
which can be opened on Windows from the Pr ograms cascade of the Start menu.
On UNIX, this document can be accessed by opening the Adobe Acrobat
document Doclndex.pdf which can be found in the FPGA Advantage installation
at: <i nstal |l _di r>/ Doc/ Docl ndex. pdf.

The FPGA Advantage Bookcase can aso be accessed from the Help pulldown
menu in the design browser on both Windows and UNIX by selecting Help >
FPGA Advantage Bookcase.
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